D Emission zone in SWNT network transistors
See movie-file: MOVIE-S4.avi Moving emission zone for CoMoCat/PFO sample, constant current of 0.1 mA for gate voltage sweep from -4 V to -1 V and reverse.
E Electrical characterization of network transistors: Constant current sweeps
In a constant current measurement the gate voltage (Vg) is varied while a fixed drain current is maintained through adjustment of the source-drain voltage (Vds). With decreasing negative gate voltage the device goes from the unipolar hole accumulation regime through the ambipolar regime to the unipolar electron accumulation regime and the recombination zone moves through the entire channel. The typical hook-shaped curves for such a gate voltage sweep are shown in Figure S5 . The ambipolar regime exists around the sudden change of the negative source-drain voltage. Figure S5 . Increase of total (integrated spectrum) and chirality-dependent (after peak fit) electroluminescence intensity with gate voltage (top row) or corresponding current density (bottom row) for FETs with (a) HipCO/PFO, (b) CoMoCat/PFO, (c) tailored mix of (7,5) and (10,5) nanotubes. The current density was calculated from the drain current and total channel width and assuming a height of the accumulation layer of 5 nm as an upper limit.
F Electroluminescence intensity
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G Calculation of relative charge density per nanotube species and simulated photoluminescence distribution
For the calculation of the charge carrier density in a mixed SWNT network we use a simple one-dimensional semiconductor model in steady state conditions. We only take into account electrons and neglect holes, i.e. only consider the conduction band as the density of states (DOS) in SWNTs are symmetric to the intrinsic Fermi level EFi. Note: All energies in the following are relative to the vacuum energy Evac = 0. The linear density of states of a single SWNT (per nanotube length) with chirality (n,m) is calculated using a simple 1D semiconductor model 1 In order to take the distribution of the SWNT mixture into account, , is corrected by the relative frequency (fraction) , of each chirality in the mixture:
, ,
The relative frequency , is determined from the absorbance spectra of the dispersion taking into account the (n,m)-dependent absorption cross sections as determined by Streit et al. 3 The overall charge density is calculated by summing over all chiralities:
In order to evaluate the photoluminescence spectra in the presence of charges we further assume Auger quenching to be the origin for the reduced PL intensity , 0 . Assuming S6 that the quenching is independent of chirality, i.e. only depends on the amount of accumulated charges per nanotubes of the respective chirality, we can state that , 0 ∝ , 0 , with the PL intensity at zero voltage , 0 . Therefore we can define a quenching factor QF as , 0 , 0 ∝ ,
H Model for gate-voltage and chirality-dependent electroluminescence
For the model of the electroluminescence (EL) we assume that two opposing processes take place due to the injection of charges: Formation of excitons by recombination of holes and electrons and Auger quenching due to charges. We assume that the amount of generated excitons is proportional to the charge density and that the exciton/charge ratio is constant for all chiralities. Despite the formation of excitons, the charge density is preserved as charges are injected on the same time scale as they are annihilated as excitons. Furthermore, the energy transfer processes between different chiralities occur on a much shorter time scale than the exciton decay 4 and are independent of the Fermi level. Thus we can state that the density of emissive excitons after energy transfer and quenching , is We further assume equivalent Auger quenching rates of excitons for all chiralities, , , i.e. we can define the emissive exciton density that leads to electroluminescence as 
